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Abstract 

This paper measures inequality of opportunity in adult health in Colombia employing the 2010 
Living Standards and Social Mobility Survey. I study the relationship between childhood 
circumstances and health status in adulthood drawing on Roemer (1998)'s analytical approach to 
inequality of opportunity. I use stochastic dominance tests to capture differences in the conditional 
distributions of self-assessed health. This test is an initial assessment of inequality emerging from 
early life circumstances like parental education, household socioeconomic status in childhood and 
parental survival. I also calculate a dissimilarity index to provide a measure of inequality of 
opportunity in health and obtain the relative contributions of various circumstances using logistic 
regressions and the Shapley value decomposition. Since a limited set of circumstances are observed 
in the data, my estimation of inequality of opportunity provides a lower bound on the true inequality 
of opportunity. The findings suggest that there is substantial inequality of opportunity in adult 
health. Moreover, differences in household socioeconomic status during childhood and parental 
educational attainment appear to be the most important dimensions of inequality of opportunity in 
adult health.  

Key Words: Health status, inequality, childhood circumstances, stochastic dominance, dissimilarity 
index, Shapley value, Colombia 
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1. Introduction 

Evidence suggests that low socioeconomic status is related to poor health outcomes in both developed and 
developing countries. Within many countries, health outcomes appear to be worse in rural areas. Urban-
rural differences could be partly explained by differences in access to and the quality of services and labor 
market conditions. This may also be the case for Colombia (MPS, 2010). Little is known, however, about the 
sources of adult health inequalities in urban and rural areas. I argue that exposure to different 
circumstances during childhood play an important role in the urban-rural differences in adult health 
outcomes currently observed.  

I draw on Roemer (1998)’s theoretical approach to equality of opportunity to study the relationship 
between childhood circumstances and health status in adulthood. The concept of equality of opportunity 
was first proposed by Rawls (1971). Rawls emphasizes that personal responsibility is an important 
qualifier of the kind of equality that is ethically desirable and that opportunities should be equally open to 
all individuals regardless of factors that represent their origin or identity. In this line of research, Dworkin 
(1981) develops the concepts of equality of welfare and equality of resources, whereas Arneson (1989) and 
Cohen (1989) provide insights into equality of opportunity for welfare and equality of access to advantage. 
Sen (1980) has also contributed to this discussion with his economic theory of capabilities. 

The inequality of opportunity approach developed by economist John Roemer (1998) is based on the view 
that the sources of an individual’s desirable outcome, like good health or high income, can be separated 
between circumstances and responsibility factors (in Roemer, responsibility factors are referred to as 
“effort” variables) Circumstances are economically exogenous factors that cannot be controlled by an 
individual, and inequalities emerging from such circumstances should be compensated for. Conversely, 
responsibility factors are affected by individual choice and, therefore, inequalities arising from different 
individual responsibility are normatively acceptable. The most important implication is that an equal-
opportunity policy would aim at providing everyone with the same opportunity to achieve or enjoy a good 
outcome. A social planner would seek to equalize opportunities rather than outcomes and would allow 
individuals to be fully responsible for their choices and final results. Reducing inequalities due to 
differences in circumstances is not only important from a social justice and fairness perspective. From a 
development standpoint, empirical evidence suggests that reducing inequality of opportunity also boosts 
human capital accumulation and growth (Marrero & Rodriguez, 2013) 

I particularly build on the research on inequality of opportunity in health that has been recently put 
forward (Rosa-Dias, 2009; Trannoy et al., 2010; Li Donni, Peragine, & Pignataro, 2014). Rosa-Dias (2009) 
finds that about 21 percent of health inequality in adulthood, for a cohort of British individuals born in 
1956, is mainly related to circumstances in childhood such as maternal education, spells of financial 
difficulties during childhood, as well as poor health and obesity in childhood. The empirical analysis 
developed in this paper is also grounded on Trannoy et al. (2010) and Li Donni, Peragine & Pignataro 
(2014). Trannoy et. al study inequality of opportunity among French adults and suggest that it would be 
halved if the effects of individual circumstances were removed. Li Donni, Peragine & Pignataro, in contrast 
to Rosa-Dias, apply an alternative empirical approach to data from various waves of the British Household 
Panel Survey and estimate that about 30 percent of adult health inequality is due to circumstances. 

Trannoy et al. (2010) also discuss possible channels of health inequality transmission across generations. 
The first channel suggests that a specific risk that takes place during childhood has a direct influence on 
adult health following a latency period. The second channel suggests that human capital investments 
during childhood and the transmission of parental socioeconomic status have an indirect influence on 
health status in adulthood. The third channel assumes that health inequality is directly transmitted from 
one generation to the next. In this paper, I also provide suggestive evidence on these transmission 
channels. 
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This paper contributes to the literature by studying the differences in inequality of opportunity between 
residents in rural and urban areas. Health status varies greatly between rural and urban residents: 32 
percent of the rural population in Colombia reports a poor or fair health status whereas 22 percent of the 
urban population reports a similar status. This urban-rural difference in health outcomes may be driven by 
different exposure to early life circumstances. I specifically address the following research question: among 
the set of observed circumstances, which particular early life circumstances have a salient long-term 
association with observed inequality of opportunity in rural and urban areas in Colombia? To the best of 
my knowledge this paper is among the first to answer these questions using data from a developing 
country. 

I use data from the 2010 Colombian Living Standards and Social Mobility Survey. In the empirical analysis, I 
perform stochastic dominance tests to detect inequality of opportunity in the conditional distributions of 
self-assessed health status. In addition, I quantify the specific contributions of childhood circumstances 
such as parental education and household socioeconomic status at age 10 in observed health inequality 
through the decomposition of a dissimilarity inequality index using the Shapley value.  

My findings, subject to some econometric caveats, raise an important implication. The socioeconomic 
background of an individual has a bearing on adult health status and policies should aim at reducing the 
intergenerational transmission of health inequalities. I identify in this paper some of the childhood 
circumstances that are most associated with adult health inequality. More importantly, this association 
differs for residents in urban and rural areas. 

The rest of this paper proceeds as follows: Section 2 describes the 2010 Living Standards and Social 
Mobility Survey, and Section 3 explains the empirical methods. Finally, I present results in Section 4 and 
conclude in Section 5. 

 
2. Data  

The main source of data for this paper is the Colombian Living Standards and Social Mobility (LSSM) 
Survey carried out by the Colombian Bureau of Statistics (DANE) during 2010. This survey provides 
current and retrospective measures of socioeconomic characteristics. The LSSM is representative at the 
national level as well as for rural and urban areas. The survey also has national coverage by region1. The 
LSSM includes recall questions on living conditions when the respondent was 10 years old in a specific 
social mobility module. This set of questions provides information on parental educational attainment and 
ownership of some durable assets during childhood. The social mobility module in the LSSM only considers 
heads of household who are between 25 and 65 years old. The sample design ensures that the final sample 
of 2,253 individuals represent about 9.57 million heads of household in Colombia.  

The outcome of interest is health status in adulthood. It is measured by self-assessed health status, which 
has been demonstrated to be effective in predicting mortality (Idler & Benyamini, 1997; van Doorslaer & 
Gerdtham, 2003) and health care utilization (De Salvo et al., 2005) Individuals rank their health as either 
poor (1), fair (2), good (3) or excellent (4) when answering the question “In general, how do you rate your 
health status?”. In this sample, around 73 percent of the respondents reported a good or an excellent health 
status whereas 2.2 percent reported a poor health status2. By subsample, 78 percent of urban residents 
reported at least a good health status whereas 68 percent of rural residents reported a similar status. 

                                                           
1Atlantic (Atlántico, Bolívar, Cesar, Córdoba, Guajira, Magdalena, Sucre), Eastern (Boyacá, Cundinamarca, Meta, Norte de Santander, 
Santander), Central (Caldas, Caquetá, Huila, Quindío, Risaralda, Tolima), Pacific (Cauca, Chocó, Nariño), Orinoquia-Amazonia 
(Arauca, Amazonas, Casanare, Guainía, Guaviare, Putumayo, Vaupés, Vichada), Antioquia, Valle del Cauca, San Andrés y Providencia, 
and Bogotá. 
2 See Tables 1a, 1b and 1c for a summary of descriptive statistics for the full sample, the urban subsample, and the rural subsample, 
respectively. 
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The set of early-life circumstances includes parental educational level, household socioeconomic status at 
age 10 and parental vital status. Parental educational attainment is a categorical variable that indicates 
whether a parent has completed or not a specific level of education (primary school, secondary school or 
higher) In this sample, approximately 60 percent of the heads of household reported that their parents did 
not attend school or did not complete primary education. In contrast, less than 9 percent indicated that 
their parents completed secondary school or a higher education level. In urban areas, 46 percent of fathers 
and 51 percent of mothers did not complete primary education. In rural areas, the percentages for 
incomplete primary education are higher than in urban areas: 54% for fathers and 62% for mothers. 

Household socioeconomic status at age 10 is characterized by a categorical variable that indicates the 
socioeconomic status quintile a household falls into, based on an asset index computed using principal 
components analysis3, following the methodology for wealth indices proposed by Vyas & Kumaranayake 
(2006). About 37 percent of the heads of household are assigned to the first quintile of the socioeconomic 
index, according to their reports of assets ownership4. The remaining individuals are evenly distributed 
across quintiles 2 to 5. In urban areas, the first (lowest) and fifth (highest) quintiles have approximately the 
same proportion of individuals: 25 percent. In rural areas, in contrast, 54 percent of individual belong in 
the first quintile.  

Parental vital status is denoted by dichotomous variables that indicate whether a parent is alive at the time 
of the survey. In this sample, 48 percent of the household heads reported that their fathers were still alive 
at the time of the survey whereas only 65 percent reported having their mothers alive. 

I also consider other variables that are likely to affect individual SAH. In the set of other circumstances, I 
also include ethnicity (indigenous, African Colombian, or none), urban or rural location of birth, and region 
of birth. In this sample, about 9 percent of household heads reported being a member of an ethnic minority 
(more specifically, 2.6 percent indicated indigenous roots and 6.4 percent indicated African Colombian 
roots). Indigenous minorities are mostly located in rural areas, in contrast with African Colombian 
minorities who are more evenly distributed between urban and rural areas. Regarding location of birth, 
most urban (rural) residents were born in urban (rural) areas. 

The LSSM does not provide information on individual or parental health-related behaviors. The only 
circumstance that is partly an individual responsibility variable I can control for is years of education. 
Educational attainment has been shown to have a positive and large association with health (Lleras-Muney, 
2005; Arendt, 2005; Cutler, Lleras-Muney & Vogl, 2008) The average number of years of education of the 
heads of household in this sample is of 7.02 years, that is, some years of secondary education. 

Finally, additional controls include gender and age. In the full sample, about 71 percent of household heads 
are males. In rural areas this figure is of 79 percent whereas in urban areas 64 percent. 

[Tables 1a, 1b and 1c about here] 

 

3. Empirical Strategy  

I use two different approaches to test for inequality of opportunity. The first is a non-parametric approach 
that relies on stochastic dominance comparisons of the conditional distributions of the health outcome. 
These distributions are conditional on subgroups (in Roemer (1998), a subgroup is referred to as “type”) 

                                                           
3 Variables in the socioeconomic status index include ownership of appliances like washing machine, vacuum cleaner, refrigerator, 
gas or electric stove, gas or electric oven, television set, availability of electricity, as well as ownership of dwelling, automobile, or 
motorcycle.  
4 One potential concern that arises from the use of these data is the recall nature of the early-life circumstances. A threat to my 
analysis comes from the possibility that the information reported is less accurate for longer recall intervals, in particular, for older 
adults regarding assets ownership in their childhood. 
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defined by the categories of a circumstance of interest. For instance, for a circumstance variable c with m 

categories I run 
  

 (   )    
 pairwise stochastic dominance tests.  

The stochastic dominance analysis, as most non-parametric methods, requires big sample sizes. Ideally, one 
would like to control for characteristics such as age and gender when comparing the distributions of health 
status conditional on different subgroups of circumstances. In practice, testing for stochastic dominance 
with smaller subsamples may cause the non-parametric test to be no longer useful (Trannoy et al., 2010) 
This is one of the disadvantages of the stochastic dominance approach. In consequence, I obtain point 
estimates for inequality of opportunity, controlling for age and gender, using a parametric approach. This 
approach relies on the econometric estimation of a non-linear model for health status. The predicted 
probability of reporting at least a good health status is used to calculate a dissimilarity index of inequality 
of opportunity that is decomposed using the Shapley value. The decomposition allows obtaining the 
contribution (in terms of correlation, not causation) of each circumstance to observed health inequality. 

3.1 Stochastic Dominance and Inequality of Opportunity 

Roemer (1998) defines equality of opportunity as a situation where individuals with similar 
responsibilities (or efforts) reach similar outcomes, regardless of their circumstances. More formally, under 
equality of opportunity, the probability distribution of health status H given responsibility e does not 
depend on circumstances C or C’. That is, 

             (     )   (      )        [1] 

where  (     ) denotes the cumulative probability function. 

Lefranc, Trannoy & Pistolesi (2008) suggest that different health-related outcomes can be seen as 
alternative lotteries resulting from the effect of luck and other random factors that are equally distributed 
across individuals sharing the same responsibility and circumstances.5 Therefore, a consistent definition of 
inequality of opportunity formulates that different conditional distributions of health can be ordered 
according to expected utility theory. In their paper, Lefranc, Trannoy & Pistolesi (2008) propose a criterion 
to assess inequality of opportunity using stochastic dominance relationships. The authors assume that 
health status is increasing in responsibility and that the relative responsibility can be inferred from the 
observation of health status and circumstances. Thus, inequality of opportunity is satisfied if and only if the 
distributions of health status conditional on different sets of circumstances can be ordered by first-order 
stochastic dominance, such that 

        (   )       (    )         [2] 

As noted earlier, self-assessed health status is an ordinal variable. In this case, the stochastic dominance 
test is performed using a non-parametric test proposed by Yalonetzky (2013), as the more familiar 
statistical tests for stochastic dominance such as the Kolmogorov-Smirnov or the Davidson-Duclos cannot 
be directly applied to outcomes that are ordinal and lack any cardinal meaning.  

The univariate extension of the test proposed by Yalonetzky6 requires the introduction of further notation. 
Let A be the subgroup of individuals who share exposure to circumstance category a (e.g., individuals 

                                                           
5 The authors also note that luck could lead to differences in individual health outcomes as long as it remains neutral with respect 
to circumstances. 
6 I heavily rely on Anand, Roope & Gray (2014) in the presentation of the test. The stochastic dominance test is formally introduced 
in Appendix 1. 
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whose mothers have incomplete primary education), and B the subgroup who share exposure to 
circumstance category b (e.g., individuals whose mothers have incomplete secondary education). The 
sample size of each group is denoted by    and   , respectively. Each individual in each group         

reports a health status which lies in one of     ordinal categories. Let       
 

   be a vector of health 

status scores, where the ↑ subscript indicates that the ordinal categories are ordered in terms of their 
desirability, from the least to the most desired one. The i-th element of    is given by            .   

For          ,   ( )    (     ) denotes the cumulative probability function. The difference in 

cumulative probability functions is defined as   ( )    ( )    ( ) The empirical estimates for the 
probability that a randomly selected individual from group   has a health status in category         are 
denoted by    ̂ and    ̂ , respectively.  

A test for the hypothesis that A does not first-order-stochastic dominate B against the alternative that A 
first-order-stochastic dominates B is given by 

     ( )    for some                 [3] 

     ( )    for all         

The sample estimate for   ( ) is  

  ̂( )  ∑ (   ̂     ̂) 
             [4] 

The corresponding z-statistic,   
 , is given by  

  
  

∑ (   ̂    ̂) 
   

√∑ (
   ̂(     ̂)

  
 

   ̂(     ̂)

  
   

   ̂

  
(∑     ̂

 
       )   

   ̂

  
(∑    ̂

 
        )) 

   

    [5] 

   is rejected if and only if   
        for all        , where     is the left-tail critical value from the 

standard normal distribution for a desired level of statistical significance.  

I perform 
  

 (   )    
 pairwise tests for each circumstance variable c that has m response categories. To assess 

the differences in inequality of opportunity between urban and rural residents, I perform separate 
statistical tests for the sample of all individuals, the subsample of individuals residing in rural areas, and 
the subsample of individuals residing in urban areas. 
 

3.2 The Dissimilarity Index of Inequality and its Decomposition through the Shapley Value 
 

In the LSSM sample, 2.2 percent of the respondents report a poor health status (category 1) whereas 7.1 
percent report an excellent health status (category 4). For the subsequent analysis, I group the two lower 
categories (1 and 2) and the two upper categories (3 and 4) to define a dichotomous variable which equals 
0 if the respondent reports a poor or fair health status, and equals 1 if the respondent reports a good or 
excellent health status. 
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I measure inequality of opportunity using the dissimilarity inequality index, which has been used in 
inequality analysis using binary outcomes (Paes de Barros, Molinas & Saavedra, 2008; Paes de Barros et al., 
2009). The dissimilarity index is a measure proportional to the absolute distance between the distribution 
of circumstances among those with high outcomes (i.e., excellent health) and the distribution among those 
with low outcomes (i.e., poor health). Paes de Barros, Molinas & Saavedra (2008) show that the 
dissimilarity index is also a measure of the absolute distance between the distribution of circumstances 
among those with high outcomes and the overall distribution of circumstances.  Mathematically, Paes de 
Barros, Molinas & Saavedra (2008) show that the index is expressed as 

  
 

 
∑    (  )   (  )  

              [6] 

where   (  ) denotes the distribution of circumstances among those who enjoy an excellent health and 
 (  ) the overall distribution of circumstances. M denotes the number of possible circumstances groups 
that can be formed with J circumstance variables cj, with  j=1,…,J. Each circumstance takes a value among  
   categories, then   ∏   

 
   . The set of all possible values of the set of circumstances is          , with 

   a member of the set. 

Paes de Barros, Molinas & Saavedra show that a consistent estimator for the dissimilarity index for binary 
outcomes is given by 

 ̂  
 

  ̅
∑      ̂   ̅  

              [7] 

where   ̂ is the predicted probability of achieving a good or excellent health status for individual i=1,…,n. 
The estimated conditional probability is  ̅  ∑     ̂

 
   , where    denote sampling weights. 

Gignoux & Ersado (2012) also show that the dissimilarity index for binary outcomes satisfies some 
important properties of inequality indices. The index equals 0 if the conditional distributions of health 
given circumstances are identical, and equals 1 when one individual always attains an excellent health 
while others do not. The index is insensitive to transfers of opportunities between circumstance groups 
that are above or below the average population achievement. Lastly, the index can only increase when new 
circumstances are added. Elaborating on the last property, Ferreira & Gignoux (2011) show that the 
measure of inequality of opportunity obtained with a set of observed circumstances is a lower bound on 
the true inequality of opportunity that would be captured if the full vector of circumstances was observed.  

In order to know what circumstances correlate the most with observed inequality of opportunity I use the 
Shapley value decomposition. The Shapley value is a central solution concept in cooperative game theory 
that has been extended to inequality analysis by Shorrocks (2012). In this paper, I specifically follow Hoyos 
& Narayan (2012) and Gignoux & Ersado (2012) to perform this decomposition. The authors explain that 
the change in inequality that arises when a new circumstance is added to a set of circumstances depends on 
the sequence of inclusion of the different circumstance variables. The contribution of each circumstance is 
measured by the average change in inequality over all possible inclusion sequences. More formally, the 
change in the dissimilarity index when circumstance c is added to a subset M of circumstances is given by 

    ∑
    (       ) 

            (     )   ( )        [8] 

where C denotes the entire set of   circumstances, and M is a subset of C that includes m circumstance 
variables but c.  ( ) is the dissimilarity index for the subset M and  (     ) is the index obtained after 
adding circumstance c to the subset M. 
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Let  ( ) be the dissimilarity index for the set of   circumstances. Therefore, the contribution (in terms of 
correlation, not causation) of circumstance   to  ( ) is defined by  

   
   

 ( )
  where ∑                  [9] 

As a result, I have an additive decomposition of the dissimilarity index that allows obtaining the 
contribution (in terms of correlation, not causation) of each circumstance to observed health inequality. 

The dissimilarity index of inequality of opportunity can be interpreted as the minimum fraction of the 
number of healthier persons that need to be redistributed across circumstance groups in order to achieve 
equal opportunity, that is, an equal proportion of less healthy persons in all circumstance groups (Paes de 
Barros, Molinas & Saavedra, 2008)7. The index ranges from 0 to 1, with 0 indicating a situation with 
equality of opportunity.  

Empirically, the calculation of the dissimilarity index first requires the estimation of a logistic regression 
model to obtain   ̂. In the following sub-section, I provide further details of the model to be estimated. Note 
that the results from this analysis do not provide any causal interpretation. In this study, I am mainly 
interested in providing a measurement of inequality of opportunity related to early life circumstances. 

3.2.1 Logistic Regression Model for the Relationship between Health Status and Early Life 
Circumstances 

In this sub-section I provide the empirical specification for the logistic regression model. The predicted 
probability of achieving a good or excellent health status is obtained after the estimation of the logit model. 
Thereafter, I calculate the dissimilarity index. This procedure is performed for the full sample, and for 
urban and rural areas subsamples. 

First consider the health production function 

   (       )           [10] 

where   is a vector of individual circumstances,   a vector of demographic controls and   a vector of 
responsibility factors. The residual term   captures luck and other random factors that are not captured by 
the other variables in the health production function. Notice that the responsibility variables can also be 
affected by individual circumstances. For instance, previous studies suggest that an individual choice 
variable like educational attainment is associated with a circumstance like parental socioeconomic 
background since more educated parents provide more inputs into the production of education of their 
children (Hanushek, 1986) This implies that, 

   (     (     )  )          [11] 

We can empirically approximate this relationship using a linear specification. Let    be the health outcome 
for individual i,    the vector of individual responsibility variables, and    and    be error terms that capture 
luck and other random factors. Equation [10] may be estimated using the system of equations 

                           [12] 

                                                           
7 An alternative interpretation: the index indicates the percentage of available opportunities for enjoying a better health status that 
need to be reallocated from the adults who are healthier to the adults who are less healthy, in order to achieve equality of 
opportunity. 
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                        [13] 

For the purpose of this study, instead of estimating the full system of equations, I estimate a reduced-form 
using equations [12] and [13]. The reduced-form model for health status is given by 

                        

                            

                           [14] 

where       ,      and           

Thus, the parameter   measures both the direct effect of circumstances and the indirect of circumstances 
through individual responsibility. 

In this paper, the estimation of equation [14], using the LSSM data, only provides evidence of the 
correlation between early life circumstances and health status, and cannot be given any causal 
interpretation. 

As mentioned in section 3, the following circumstances are observed in the 2010 LSSM data: ethnicity (E), 
father’s highest educational level (FE), mother’s highest educational level (ME), quintile of household 
socioeconomic status index during childhood (HS), urban or rural area of birth (LB), region of birth (RB), 
and parental health variables proxied by the dichotomous variables father alive in 2010 (FA) and mother 
alive in 2010 (MA). The only individual circumstance partly affected by individual choice that is observed in 
the dataset is years of education (ED). Demographic controls include gender (M) and age group (AG) 

Roemer’s definition of equality of opportunity assumes that efforts are orthogonal to circumstances. Hence, 
any other determinant of health status that is correlated with circumstances is also interpreted as a 
circumstance. For instance, a responsibility variable like educational attainment should be included in    
given the part of it that is correlated with circumstances.  

Health status is redefined as a binary variable given the characteristics of the LSSM data. Therefore, I study 
the mapping of equation [14] into the health status binary outcome   . More specifically, I estimate a 
logistic regression model for self-assessed health status controlling for circumstances, 
                                       , and demographic controls,             

In order to estimate the global effect of observed circumstances on health status, I can also clean any 
variable included in    that is partly affected by individual responsibility of any influence coming from the 
other observed circumstances. In a recent study, Trannoy et al. (2010) proposed a two-step procedure to 
estimate the correlation of circumstances and health status in a non-linear model. The first step involves 
the estimation of the residuals from an auxiliary regression of the variable subject to individual 
responsibility on the full set of observed circumstances. In the second step, these residuals are included in 
the estimable health status equation along with the same vector of observed circumstances. Trannoy et al. 
emphasize that the residuals from step one represent individual responsibility and luck that allow an 
individual reaching a higher education level, for a given vector of observed circumstances. In this paper, I 
also adopt this empirical strategy. 

In this case, the logistic regression model contains as an explanatory variable the term  ̂ 
 , which 

corresponds to the residuals obtained from the OLS estimation of the following model: 
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                          [15] 

where    is a disturbance assumed to be normally distributed. 

By construction, the residuals   ̂ 
  are orthogonal to circumstances in the equation for health status and 

represent the share of individual educational attainment explained by individual responsibility, luck and 
unobserved characteristics, for the given vector of circumstances. 

My interest is to gauge what circumstances are more correlated with the health status reported by 
residents in rural areas in contrast with that of respondents living in urban areas. I, therefore, estimate 
logistic regression models8 for the sample of individuals residing in rural areas and the sample of 
individuals residing in urban areas using similar specifications to those presented in equations [15] to [17]. 
I do not perform this analysis using dichotomous variables for urban or rural residence because current 
residence is also considered a circumstance in Roemer’s framework. 

 
4. Results 

4.1 Stochastic Dominance and Inequality of Opportunity 

In this section, I empirically assess inequality of opportunity using the stochastic dominance approach. I 
analyze one circumstance at a time. In what follows, I refer to the group of individuals who share exposure 
to a particular circumstance category as “subgroup” (in Roemer (1998), a subgroup is referred to as 
“type”).  

In the LSSM data, health status is an ordinal variable which takes on values  =1, 2, 3, 4. I note in Section 3 
that most responses concentrate in categories 2 (fair) and 3 (good). Thus, I group the lower two categories 
(1 and 2) to define a categorical variable which equals 1 if the respondent reports a poor or a fair health 
status, and equals 2 or 3 if the respondent reports a good or an excellent health status, respectively. 

In this section, I particularly focus on the following childhood circumstances: parental education, household 
socioeconomic status at age 10, and parental vital status. 
 

a. Parental Educational Attainment 

To illustrate the application of the first-order stochastic dominance test in the context of the LSSM data, I 
define three subgroups based on maternal educational attainment: 1. Individuals whose mothers have 
incomplete primary school, 2. Mothers with complete primary school or incomplete secondary school, and 
3. Mothers with complete secondary school or higher. Recall that higher values of the self-assessed health 
status denote a better health status reported. 

I also define three subgroups based on paternal educational attainment, following the same definitions 
given for maternal educational attainment. 

Figure 1 displays the cumulative probability distribution of health status conditional on mother’s education 
level. Note that, for the full sample, the figure suggests that the distribution of health of individuals whose 
mothers have complete primary education or incomplete secondary (subgroup 2) dominates the 
distribution of health of individuals whose mothers have incomplete primary education or less (subgroup 

                                                           
8 I retain both significant and insignificant coefficients in the estimation of the dissimilarity index, following Paes de Barros, 
Molinas & Saavedra (2008) 
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1). The sample of urban residents shows a similar pattern to that of the full sample. Regarding rural areas, 
the visual assessment is more difficult. 
 

Figure 2 displays the distribution of health status conditional on father’s education level. This figure also 
suggests that, for the full sample and for urban residents, the distribution of health for subgroup 3 
dominates at first-order both the distribution for subgroup 2 and subgroup 1. In rural areas, the 
distribution of health conditional on complete primary may dominate the distribution of health conditional 
on incomplete primary.  

I further examine the ranking of distributions using the non-parametric test proposed by Yalonetzky 
(2013). Table 2a displays the test results for the comparison of health status across different maternal 
education levels for all individuals in the sample. Comparing the distributions for the first two subgroups 
shown in Table 2a, panel a, at the 5% significance level and with a value of -z* of -1.645, the test suggests 
that the distribution for complete primary or incomplete secondary first-order-stochastically dominates 
the distribution for incomplete primary or no education in the LSSM sample. Regarding the first and the 
third subgroups (see Table 2a, panel b), the distribution for complete secondary or more dominates the 
distribution for primary education or less given the unanimously negative values of   ̂( ) and the 
significance of the   

 -statistic. A similar conclusion is suggested regarding the relationship between 
complete secondary or more and complete primary or incomplete secondary given the results presented in 
Table 2a, panel c. Given these results, I suggest that there is inequality of opportunity in adult health when 
a mother attains more education relative to a mother who obtains no more than some primary education. 

[Tables 2a and 2b about here] 

Regarding urban areas (see Table 2b), I find that the health distribution for mothers having completed 
secondary school dominate the health distribution for mothers who did not complete primary education. 
No dominance relationship can be established between the distribution for complete primary and 
incomplete primary as the z-statistic is not statistically significant for the first row, when I analyze the 
health category poor or fair. In rural areas (see also Table 2b), I find that no dominance relationship, at the 
first order, can be derived for the distributions of health status by each subgroup of maternal educational 
attainment. 

The statistical test results for stochastic dominance using the subgroups defined by father’s education level 
(see Table 3a) suggest that each of the distributions for complete primary and complete secondary 
dominates the distribution for incomplete primary at the first order. From my results, the dominance 
relationship between the distributions for complete primary and complete secondary is not clear. A similar 
result is obtained for the sample of urban residents, whereas no dominance relationship can be determined 
for rural residents (see Table 3b). 

[Tables 3a and 3b about here] 

 
b. Household Socioeconomic Status in Childhood 

I define five subgroups using the quintiles of the socioeconomic status index calculated using information 
on ownership of assets by the individual’s household at age 10. Regarding the sample of all individuals, 
from Figure 3, it is clear that the distribution for the fifth quintile dominates the distributions for the other 
four quintiles. The distribution for the first quintile is dominated by each of the distributions for the two 
upper quintiles at the first order of stochastic dominance. The non-parametric test results shown in Table 
4a are in line with the graphical evidence about the order of these relationships. Similarly, they also suggest 
that the health distribution for the fourth quintile dominates the distribution for the second socioeconomic 
status quintile. 
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Turning to the urban subsample (see Table 4b), I find that the health distribution for the fifth quantile 
dominates each of the distributions for the first, second and fourth quintiles. These dominance 
relationships are statistically significant at the 5% level. My results also suggest that the distribution for the 
fourth quintile dominates the distribution for the second socioeconomic status quintile. 
In contrast with the urban sample, it is hard to graphically define dominance relationships among the 
different distributions for the rural subsample (see Figure 3). The statistical tests results reported in Table 
4c suggest that the only statistically significant dominance relationship is that of the health distribution for 
quintile 4 relative to quintile 1. From these results, I may argue that in Colombian rural areas, 
socioeconomic status during childhood may not be a highly influential circumstance in self-reported health 
status. Descendants do not necessarily report that they are healthier when their parents had a higher 
socioeconomic position. However, this result could also be driven by the recall nature of the question on 
assets ownership, in particular for older adults. 

 [Tables 4a, 4b and 4c about here] 

c. Parental Vital Status 
 

Figure 4 suggests that the distribution of health of individuals whose mothers are still alive dominates the 
distribution of health of individuals whose mothers are deceased, only for the full sample and the urban 
sample. A similar result is suggested for paternal vital status in Figure 5. The statistical test results shown 
in Table 5 suggest that the health distribution for mothers still alive dominates that of mothers deceased 
only for the full sample. I find that no dominance relationship, at the first order, can be derived for urban 
and rural areas. Similarly, the health distribution for fathers still alive dominates that of fathers deceased in 
both the full and the urban samples. 
 

 [Table 5 about here] 

These results allow me to suggest that there is inequality of opportunity in health associated with parental 
vital status when the full sample is considered. In urban and rural samples, I am not able to draw a similar 
conclusion. Note that this analysis does not consider the effect of age. For instance, younger respondents 
may be more likely to report that their parents are still alive and also that their health status is at least 
good. 

To close this section, the stochastic dominance analysis suggests that there is inequality of opportunity 
according to both parents’ educational attainment, high parental socioeconomic status in childhood and 
both parents’ vital status, when considering the full sample. For residents in urban areas, there is inequality 
of opportunity according to parents’ education, high socioeconomic status, and paternal vital status. For 
residents in rural areas, I do not find conclusive evidence except for parental socioeconomic status in 
childhood. I cannot conclude whether there is inequality of opportunity in rural areas, according to the 
circumstances observed in the LSSM data. 

4.2 Estimation Results from the Logistic Regression Model for Health Status  
 
My interest is the calculation of the dissimilarity index. Section 3.2 notes that the index first requires the 
estimation of a logistic regression model since health status is defined as a binary outcome. In this section, I 
briefly describe the estimation results in order to suggest the potential direction of the correlation between 
reporting at least a good health status and the observed early life circumstances. 
 
Results for the full sample 

The first three columns in Table 6 display the estimation results of the logistic regression model for the full 
sample. In column 1, the results correspond to the estimation of the model controlling for years of 
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education. In this sample, on average, males are potentially more likely to report a good health status than 
females. Similarly, there is a positive and significant correlation between reporting a good adult health 
status and high socioeconomic status during childhood (only in the comparison of quintile 3 against 
quintile 1, which is the excluded category). The estimated correlation between an individual’s educational 
attainment, measured in years of education, and reporting a good adult health status is positive and highly 
significant. 

Column 2 in Table 6 presents the results for the binary logistic regression model controlling for years of 
education purged from the effect of the other observed circumstances. First note that the OLS estimates of 
the equation for years of education are given in column 3 in the same table. As expected, a higher 
household socioeconomic status is positively correlated with obtaining more years of education. A positive 
association is also estimated for being born in urban areas relative to being born in rural areas. For the 
health status variable, note that, by construction, years of education purged from circumstances has the 
same point estimate and standard error as years of education. Note, however, that controlling for the 
correlation between years of education and the circumstance variables, does not change the direction of 
the basic relationships described in the previous paragraph, except for parental education. In particular, 
individuals whose fathers attained no more than some years of secondary education are also more likely to 
report a good health status, relative to those individuals whose fathers did not complete primary education. 
In the case of maternal education, the only significant and positive association with better health status is 
that of mothers having completed secondary education or more, relative to mothers with no education or 
some years of primary education. Finally, there is a positive and significant correlation between reporting a 
good adult health status and high socioeconomic status during childhood. Cleaning years of education from 
the influence of the observed circumstances allows obtaining significant and positive coefficient estimates 
for all quintiles of the socioeconomic status variables. 

 [Table 6 about here] 

Results for rural and urban subsamples 

Table 6 also presents the estimation results for the urban and rural samples. Regarding the results for the 
urban sample, I find that early life circumstances like household socioeconomic status and parental 
education have a significant effect on the likelihood of reporting at least a good health status. In particular, I 
find a positive relationship between reporting a good health status and coming from the third quintile of 
the socioeconomic status variable, having fathers who completed primary education and mothers who 
completed secondary education. This result also holds when I purge years of education from the influence 
of observed circumstances.  

Using the sample for rural residents, I only find a positive and significant relationship between reporting a 
good health status and high socioeconomic status during childhood, only in the comparison of quintile 4 
against quintile 1, which is the excluded category.  

As a robustness check (results are not reported), I have also added variables for self-reported chronic 
illness and self-reported disability as control variables. Self-reported chronic is a dichotomous variable that 
indicates whether the individual suffers from a chronic or long-standing illness like diabetes, heart disease 
or cancer. Self-reported disability is also a dichotomous variable that indicates the presence of a permanent 
disability. These variables have a negative and significant effect on the likelihood of reporting a good health 
status. The relationship between circumstances and adult health status previously described do not change 
after including these health variables in my estimations. 
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Discussion on the potential transmission channels of health inequalities in adulthood 

Trannoy et. al. (2010) discuss the possible channels of health inequality transmission across generations. 
The first channel suggests that a specific risk that takes place during childhood has a direct influence on 
adult health following a latency period. The second channel suggests that human capital investments 
during childhood and the transmission of parental socioeconomic status have an indirect influence on 
health status in adulthood. The third channel assumes that health is directly transmitted from one 
generation to the next. In this study, I provide suggestive evidence regarding the possible channels of 
transmission of health inequalities using the results of the logistic regression model. 

For the full sample, I use the results in columns 2 and 3 in Table 6. Parental socioeconomic status and 
parental education attainment have both a direct effect and an indirect effect through education on self-
reported health. These results may support the first and second transmission channels. Note that being 
born in urban areas has an indirect effect. Maternal vital status has no direct effect on health perceptions in 
adulthood as it would be expected according to the third channel of transmission.  

The estimation results for the sample of urban residents also support the first and second channels 
according to parental socioeconomic status and parental education. In contrast, in rural areas the effect of 
parental socioeconomic status, parental education and maternal vital status is only indirect.  

4.3 Dissimilarity Index of Inequality of Opportunity  
 

I use the predicted probabilities from the estimation of the logistic regression models given by equations 
[14] and [15] to calculate the dissimilarity index. Table 8 displays the index value as well as its 
decomposition for the full sample, and for the rural and urban samples.  
 

[Table 7 about here] 

I begin with the analysis of the results for the full sample. The dissimilarity index obtained with the LSSM 
data is about 8.47%, when I include years of education in the vector of circumstances. The index is 
interpreted as the share of total opportunities for enjoying a better health status that would need to be 
redistributed from individuals who are healthier to individuals who are less healthy for equality of 
opportunity to prevail. The Shapley decomposition shows that the early life circumstances that have the 
largest contributions (in terms of correlation) to the dissimilarity index are household socioeconomic 
status at age 10 (15%), mother’s education (10.5%) and father’s education (10.4%). Once I clean years of 
education from the influence of circumstances, the decomposition of the index shows a slight increase in 
the contributions of socioeconomic status at age 10 (20%), mother’s education (14%) and father’s 
education (12%). 

Turning to the results for the urban sample, I calculate a dissimilarity index of 8%, when I include years of 
education in the vector of circumstances. That is, 8% of total opportunities would need to be redistributed 
from individuals who are healthier to individuals who are less healthy for equality of opportunity to 
prevail. In rural areas, the index is relatively larger. About 10.1% of total opportunities would need to be 
redistributed from individuals who are healthier to individuals who are less healthy for equality of 
opportunity to prevail, when I include years of education in the vector of circumstances. The calculated 
indexes do not change considerably, once I clean years of education from the influence of circumstances. 
For urban areas, the decomposition of the index shows a slight increase in the contributions of 
socioeconomic status at age 10 (from 13% to 17%), mother’s education (14% to 17%) and father’s 
education (13% to 14%). For rural areas, the decomposition of the index shows a slight increase in the 
contributions of socioeconomic status at age 10 (from 19% to 25%) and paternal education (7% to 9%), 
the two circumstances that are most influential in inequality of opportunity in health status. 
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5. Concluding Remarks 

This paper measures inequality of opportunity in health using the only dataset publicly available, the 2010 
Living Standards and Social Mobility survey, that allows linking early life circumstances to current adult 
health conditions in Colombia. I have considered self-assessed health status as the outcome of interest as it 
is effective in predicting health care utilization and mortality. The early life circumstances include parental 
education, household socioeconomic status and an imperfect proxy for parental health. I also include other 
circumstances such as gender, ethnicity, educational attainment and place of birth that are likely to affect 
reported health status. 

For the empirical analysis I use two different approaches. The first approach is stochastic dominance 
analysis. I assess inequality of opportunity by doing pairwise comparisons of the health distributions 
conditional on different subgroups of circumstances. I find that, for the full sample of individuals, there is 
inequality of opportunity due to parental educational attainment, parental socioeconomic status in 
childhood and parental vital status. In urban areas the pattern is very similar to that of the full sample. For 
residents in rural areas, I cannot conclude whether there is inequality of opportunity, according to the 
stochastic dominance tests using the circumstances observed in the LSSM data. Note that there is an 
interplay of circumstances that is not well captured by this analysis. Thus, in order to know what 
circumstances influence the most inequality of opportunity in adult health, I complement the stochastic 
dominance test with further analysis. 

The second approach relies on the calculation of the dissimilarity index of inequality of opportunity. I use 
the Shapley value decomposition to obtain the relative contributions of early life circumstances. In line 
with previous studies that follow a similar approach, my findings suggest that household socioeconomic 
status during childhood is the circumstance that makes the largest contribution to inequality of 
opportunity. Parental educational attainment is highly associated with inequality of opportunity in health 
in urban areas but not so in rural areas. In contrast with urban areas, region of birth is potentially one of 
the most important circumstances in rural areas. These results are robust to the inclusion of two health 
variables that are likely to affect self-reported health status: permanent disability and chronic illness. 

My study has several limitations. Self-reported health status may suffer from individual reporting 
heterogeneity. To the best of my knowledge, no study has provided evidence, appropriate for the 
Colombian context, in favor of or against the use of self-reported health in health research. Better measures 
of adult health status, like the body mass index, are not observed in the LSSM dataset. Unfortunately, more 
suitable surveys like the Demographic and Health Survey, do not provide intergenerational information. 
The study of inequality of opportunity in adult health in Colombia faces the usual problem of data 
availability. 

An additional problem is the use of recall information. Household ownership of assets during childhood 
may not be accurately reported. This misreporting introduces bias in the estimates of the correlation 
between early life circumstances and adult health. Additionally, I would have preferred to use better 
parental health indicators than parental survival. My analysis does not allow to disentangle the effects of 
either genetic inheritance or parental health on investments in child’s health capital, which is a weakness 
also identified in previous research (Trannoy et al., 2010) 

The estimation of the dissimilarity index is also likely to be biased due to an omitted variables problem if 
any of the unobserved circumstances is correlated with any of the observed circumstances included in the 
analysis. Abras et al. (2013) showed that this problem is potentially mitigated since one of the properties of 
the dissimilarity index is that it can only increase when more circumstances are added. Of course, this 
property does not imply that the estimated contributions to the index also increase when more 
circumstances are included. 
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The inequality of opportunity analysis provides suggestive evidence of the lasting effects of childhood 
circumstances on adult health. The results presented in this study constitute a first step towards the 
identification of the potential channels through which health inequalities are transmitted from one 
generation to the next. They also suggest that education may play a key role in the reduction of health 
inequalities.  

The transmission channels may also operate differently in rural and urban areas. In order to understand 
how these channels operate, further research might use exogenous variation coming from events like 
natural disasters or weather shocks. This analysis will require comprehensive information for at least two 
generations. Although a challenging research endeavor, this alternative may prove useful in disentangling 
the causal link between early life circumstances and adult health outcomes. 
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Appendix 1. Stochastic Dominance Test for Ordinal Variables 

Anand, Roope & Gray (2014) provide the univariate extension of the stochastic dominance test proposed 
by Yalonetzky (2013). In this appendix, I follow closely Anand, Roope & Gray’s notation. 

Suppose there are    individuals in group        . Each individual indicates a health status which lies in 

one of     ordinal categories. Let       
 

   be a vector of health status scores, where the ↑ subscript 

indicates that the ordinal categories are ordered in terms of their desirability from the least to the most 
desired one. The i-th element of    is given by            .  

For          , let   ( )    (     ) denote the cumulative probability function. Furthermore, the 

difference in cumulative probability functions is defined as   ()    ()    () 

Now, let     be the probability that a randomly selected individual from            has a health status 

in category          , and             be the corresponding vector of probabilities. The empirical 

estimate of     from a random sample       is given by 

   ̂  
 

  
∑  (  )

  

   
           [A1] 

where  (  ) is an indicator function that equals 1 when     . 

Let   ̂  be the vector of empirical estimates of   . Formby, Smith & Zheng (2004) show that the 

corresponding asymptotic result is given by 

 √  (  ̂    )
 
→ (    )           [A2] 

where    is a S-dimensional covariance matrix whose (k,l)-th element is equal to    (     ) whenever k 

= l, and         whenever k ≠ l. 

Thus, under the null hypothesis that groups A and B are identically distributed,      for any        , 

so that 

(  ̂    ̂)
 
→ (  

     

    
 )          [A3] 

The empirical estimate of    has corresponding elements    ̂(     ̂) whenever k = l, and     ̂    ̂ 

whenever k ≠ l.  

Let   ̂ be the S-vector with k-th element given by   ̂( )  ∑ (   ̂     ̂) 
    and L be a S-dimensional lower 

triangular matrix of ones. Under the assumption that A and B are independent, the estimated covariance 
matrix of the empirical difference in cumulative probability functions is given by  

   (  ̂)   (
 

  
 ̂  

 

  
 ̂ )             [A4] 

Thus, for each          , the corresponding z-statistic   
  is obtained by dividing   ̂( ) by its respective 

standard error, which is given by the squared root of the k-th diagonal element of    (  ̂)  More formally, 
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      [A5] 

The rejection rule proposed by Howes (1996) suggests that    is rejected if and only if   
        for all 

           , where     is the left-tail critical value for a desired level of statistical significance. 
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Tables 

Table 1a. Summary Statistics: Full Sample 

Heads of Household between 25 and 65 years old. Total Number of Observations: 2,253 

    Variable Observations Mean or Proportion Std. Dev. 
Outcome 

   
Self-assessed Health Status  2,253 2.78 0.60 
Poor 49 2.2% 0.15 
Fair 556 24.7% 0.43 
Good 1,487 66.0% 0.47 
Excellent 161 7.1% 0.26 
Early-life Circumstances 

   
Household Socioeconomic Status at Age 10 
Quantile 1 841 37.3% 0.48 
Quantile 2 347 15.4% 0.36 
Quantile 3 262 11.6% 0.32 
Quantile 4 383 17.0% 0.38 
Quantile 5 382 17.0% 0.38 
No Information on Assets 38 1.7% 0.13 
Education Level of Father 
None or Incomplete Primary 1,258 55.8% 0.50 
Complete Primary and Incomplete Secondary 377 16.7% 0.37 
Complete Secondary or More 194 8.6% 0.28 
Unknown Father's Education 422 18.7% 0.39 
No Information on Father's Education 2 0.1% 0.03 
Education Level of Mother 
None or Incomplete Primary 1,345 59.7% 0.49 
Complete Primary and Incomplete Secondary 447 19.8% 0.40 
Complete Secondary or More 171 7.6% 0.26 
Unknown Mother's Education 288 12.8% 0.33 
No Information on Mother's Education 2 0.1% 0.03 
Other circumstances 

   
Ethnicity 
Indigenous 59 2.6% 0.16 
Black, Mulato, Raizal or Palenquero 144 6.4% 0.24 
No ethnic minority 2,050 91.0% 0.29 
Years of Education 2,253 7.02 4.65 
Born in Urban Area 1,103 49.0% 0.50 
Born in Rural Area 1,144 50.8% 0.50 
No Information on Area of Birth 6 0.3% 0.05 
Parental Health Status 
Father Deceased  1,166 51.8% 0.50 
Father Alive 1,073 47.6% 0.50 
No Information on Father's Vital Status 14 0.6% 0.08 
Mother Deceased 767 34.0% 0.47 
Mother Alive 1,472 65.3% 0.48 
No Information on Mother's Vital Status 14 0.6% 0.08 
Additional Controls 

   
Male 1,598 70.9% 0.45 
Age 2,253 44.77 11.01 
Age group 
25-35 504 22.4% 0.42 
35-45 594 26.4% 0.44 
45-55 646 28.7% 0.45 
55-65 509 22.6% 0.42 

    Source: 2010 Colombian LSSM Survey 
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Table 1b. Summary Statistics: Urban Subsample 

Urban Subsample. Total Number of Observations: 1,263 
      Variable Observations Mean or Proportion Std. Dev. 

Outcome 
   

Self-assessed Health Status  1,263 2.85 0.60 
Poor 25 2.0% 0.14 
Fair 258 20.4% 0.40 
Good 856 67.8% 0.47 
Excellent 124 9.8% 0.30 
Early-life Circumstances 

   
Household Socioeconomic Status at Age 10 
Quantile 1 308 24.4% 0.43 
Quantile 2 198 15.7% 0.36 
Quantile 3 149 11.8% 0.32 
Quantile 4 268 21.2% 0.41 
Quantile 5 327 25.9% 0.44 
No information on assets available 13 1.0% 0.10 
Education Level of Father 
None or Incomplete Primary 585 46.3% 0.50 
Complete Primary and Incomplete Secondary 289 22.9% 0.42 
Complete Secondary or More 177 14.0% 0.35 
Unknown Father's Education 210 16.6% 0.37 
No information on father's education 2 0.2% 0.04 
Education Level of Mother 
None or Incomplete Primary 647 51.2% 0.50 
Complete Primary and Incomplete Secondary 333 26.4% 0.44 
Complete Secondary or More 151 12.0% 0.32 
Unknown Mother's Education 130 10.3% 0.30 
No information on mother's education 2 0.2% 0.04 
Other circumstances 

   
Ethnicity 
Indigenous 22 1.7% 0.13 
Black, Mulato, Raizal or Palenquero 80 6.3% 0.24 
No ethnic minority 1,161 91.9% 0.27 
Years of Education 2,253 8.83 4.54 
Born in Urban Area 899 71.2% 0.45 
Born in Rural Area 359 28.4% 0.45 
No information on area of birth 5 0.4% 0.06 
Parental Health Status 
Father Deceased  656 51.9% 0.50 
Father Alive 601 47.6% 0.50 
No information on father's vital status 6 0.5% 0.07 
Mother Deceased 426 33.7% 0.47 
Mother Alive 831 65.8% 0.47 
No information on mother's vital status 6 0.5% 0.07 
Additional Controls 

   
Male 811 64.2% 0.48 
Age 2,253 45.13 10.96 
Age group 
25-35 275 21.8% 0.41 
35-45 315 24.9% 0.43 
45-55 385 30.5% 0.46 
55-65 288 22.8% 0.42 

    Source: 2010 Colombian LSSM Survey 
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Table 1c. Summary Statistics: Rural Subsample 

Rural Subsample. Total Number of Observations: 990 
      Variable Observations Mean or Proportion Std. Dev. 

Outcome 
   

Self-assessed Health Status  990 2.69 0.58 
Poor 24 2.4% 0.15 
Fair 298 30.1% 0.46 
Good 631 63.7% 0.48 
Excellent 37 3.7% 0.19 
Early-life Circumstances 

   
Household Socioeconomic Status at Age 10 
Quantile 1 537 54.2% 0.50 
Quantile 2 142 14.3% 0.35 
Quantile 3 106 10.7% 0.31 
Quantile 4 128 12.9% 0.34 
Quantile 5 51 5.2% 0.22 
No information on assets available 26 2.6% 0.16 
Education Level of Father 
None or Incomplete Primary 673 68.0% 0.47 
Complete Primary and Incomplete Secondary 88 8.9% 0.28 
Complete Secondary or More 17 1.7% 0.13 
Unknown Father's Education 212 21.4% 0.41 
Education Level of Mother 
None or Incomplete Primary 698 70.5% 0.46 
Complete Primary and Incomplete Secondary 114 11.5% 0.32 
Complete Secondary or More 20 2.0% 0.14 
Unknown Mother's Education 158 16.0% 0.37 
Parental Health Status 
Father Deceased  513 51.8% 0.50 
Father Alive 470 47.5% 0.50 
No information on father's vital status 7 0.7% 0.08 
Mother Deceased 355 35.9% 0.48 
Mother Alive 628 63.4% 0.48 
No information on mother's vital status 7 0.7% 0.08 
Other circumstances 

   
Ethnicity 
Indigenous 37 3.7% 0.19 
Black, Mulato, Raizal or Palenquero 64 6.5% 0.25 
No ethnic minority 889 89.8% 0.30 
Years of Education 2,253 4.71 3.66 
Born in Urban Area 204 20.6% 0.41 
Born in Rural Area 785 79.3% 0.40 
No information on area of birth 1 0.1% 0.03 
Additional Controls 

   
Male 787 79.5% 0.40 
Age 2,253 44.31 11.06 
Age group 
25-35 229 23.1% 0.42 
35-45 279 28.2% 0.45 
45-55 261 26.4% 0.44 
55-65 221 22.3% 0.42 

    Source: 2010 Colombian LSSM Survey 
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Table 2a. Distribution of Health Status by Mother’s Education Level: Full Sample 
 

 
*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 

Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all 

       .   ̂( ) indicates the estimated difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ 

indicates the cumulative probability function for the subgroup in the most-right panel and   ( )̂ for the most-left panel, for row k. 

   is rejected if and only if   
        for all        , where            is the left-tail critical value at the 5% significance 

level. No ordering can be established if the two values for   
  do not have the same direction. 
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Table 2b. Distribution of Health Status by Mother’s Education Level: Urban and Rural Subsamples 

 
*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 

Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all 

       .  ̂( ) indicates the estimated difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ 

indicates the cumulative probability function for the subgroup in the most-right panel and   ( )̂ for the most-left panel, for row k. 

   is rejected if and only if   
        for all        , where            is the left-tail critical value at the 5% significance 

level. No ordering can be established if the two values for   
  do not have the same direction. 
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Table 3a. Distribution of Health Status by Father’s Education Level’: Full Sample 
 

 
*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 

Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all 

       .   ̂( ) indicates the estimated difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ 

indicates the cumulative probability function for the subgroup in the most-right panel and   ( )̂ for the most-left panel, for row k. 
   is rejected if and only if   

        for all        , where            is the left-tail critical value at the 5% significance 

level. No ordering can be established if the two values for   
  do not have the same direction. 
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Table 3b. Distribution of Health Status by Father’s Education Level: Urban and Rural Subsamples 

 

 
*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 

Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all 

       .   ̂( ) indicates the estimated difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ 

indicates the cumulative probability function for the subgroup in the most-right panel and   ( )̂ for the most-left panel, for row k. 
   is rejected if and only if   

        for all        , where            is the left-tail critical value at the 5% significance 

level. No ordering can be established if the two values for   
  do not have the same direction. 
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Table 4a. Distribution of Health Status by Household Socioeconomic Status in Childhood 

Sample of all individuals 
 

 
*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 
Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all        .    ̂( ) indicates the estimated 

difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ indicates the cumulative probability function for the subgroup in the most-right 

panel and   ( )̂ for the most-left panel, for row k.    is rejected if and only if   
        for all        , where            is the left-tail critical value at the 5% 

significance level. No ordering can be established if the two values for   
  do not have the same direction. 

 
 

Table 4b. Distribution of Health Status by Household Socioeconomic Status in Childhood: Residents in Urban Areas 

  ̂    
 

  ̂    
 

  ̂    
 

  ̂    
 

  ̂    
 

  ̂    
 

  ̂    
 

  ̂    
 

  ̂    
 

  ̂    
 



28 
 

 

 
*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 
Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all        .    ̂( ) indicates the estimated 

difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ indicates the cumulative probability function for the subgroup in the most-right 

panel and   ( )̂ for the most-left panel, for row k.    is rejected if and only if   
        for all        , where            is the left-tail critical value at the 5% 

significance level. No ordering can be established if the two values for   
  do not have the same direction. 

 
 

Table 4c. Distribution of Health Status by Household Socioeconomic Status in Childhood: Residents in Rural Areas 
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*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 
Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all        .    ̂( ) indicates the estimated 

difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ indicates the cumulative probability function for the subgroup in the most-right 

panel and   ( )̂ for the most-left panel, for row k.    is rejected if and only if   
        for all        , where            is the left-tail critical value at the 5% 

significance level. No ordering can be established if the two values for   
  do not have the same direction. 
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Table 5. Distribution of Health Status by Parental Vital Status 
 

 
*** denote that the statistic is significant at the 5% significant level 
Source: 2010 Colombian LSSM Survey 

Note: The null hypothesis is given by      ( )    for some         and the alternative is given by      ( )    for all 

       .    ̂( ) indicates the estimated difference between the cumulative probability functions,   ( )̂–  ( )̂, where    ( )̂ 

indicates the cumulative probability function for the subgroup in the most-right panel and   ( )̂ for the most-left panel, for row k. 
   is rejected if and only if   

        for all        , where            is the left-tail critical value at the 5% significance 

level. No ordering can be established if the two values for   
  do not have the same direction. 
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Table 6. Log-odds ratios for the Correlates of Health Status 
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Table 7. Decomposition of the Dissimilarity Index of Inequality of Opportunity 
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Figures 

Figure 1. Dominance according to Mother’s Education Level  
 

Sample of all individuals 
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Figure 2. Dominance according to Father’s Education Level 
 

Sample of all individuals 
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Figure 3. Dominance according to Household Socioeconomic Status at age 10 
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Figure 4. Dominance according to Mother’s Vital Status  
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Rural sample             Urban sample 

  
 

 

0
.2

.4
.6

.8
1

C
D

F

1 2 3
Self-assessed health status

No Yes

Health Status: 1 = Poor or Fair, 2 = Good, 3 = Excellent
Source: 2010 Colombian LSSM

Distribution of Health Status Conditional on Mother Alive

0
.2

.4
.6

.8
1

C
D

F

1 2 3
Self-assessed health status

No Yes

Health Status: 1 = Poor or Fair, 2 = Good, 3 = Excellent
Source: 2010 Colombian LSSM

Distribution of Health Status Conditional on Mother Alive
0

.2
.4

.6
.8

1

C
D

F

1 2 3
Self-assessed health status

No Yes

Health Status: 1 = Poor or Fair, 2 = Good, 3 = Excellent
Source: 2010 Colombian LSSM

Distribution of Health Status Conditional on Mother Alive



37 
 

Figure 5. Dominance according to Father’s Vital Status  
 

Sample of all individuals 
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